Na+/H+ Exchanger Regulates Amino Acid-Mediated Autophagy in Intestinal Epithelial Cells.
Dysfunctional autophagy has been reported to be associated with aberrant intestinal metabolism. Amino acids can regulate autophagic activity in intestinal epithelial cells (IECs). Na+/H+-exchanger 3 (NHE3) has been found to participate in the absorption of amino acids in the intestine, but whether NHE3 is involved in the regulation of autophagy in IECs is unclear. In the present study, an amino acid starvation-induced autophagic model was established. Then, the effects of alanine and proline with or without the NHE inhibitor 5-(N-ethyl-N-isopropyl) amiloride (EIPA) were evaluated. Autophagy was examined based on the microtubule-associated light chain 3 (LC3) levels, transmission electron microscopy (TEM), tandem GFP-mCherry-LC3 construct, sequestosome-1 (SQSTM1, P62) mRNA and protein levels, and autophagy-related gene (ATG) 5, 7, and 12 expression levels. The autophagic flux was evaluated as the ratio of yellow (autophagosomes) to red (autolysosomes) LC3 puncta. Following amino acid starvation, we found the LC3-II and ATG expression levels were enhanced in the IEC-18 cells. An increase in the number of autophagic vacuoles was concomitantly observed by TEM and confocal microscopy. Based on the results, supplementation with either alanine or proline depressed autophagy in the IEC-18 cells. Consistent with the elevated LC3-II levels, ATG expression increased upon NHE3 inhibition. Moreover, the mCherry-GFP-LC3 autophagic puncta representing both autophagosomes and autolysosomes per cell increased after EIPA treatment. These results demonstrate that NHE (most likely NHE3) may participate in the amino acid regulation of autophagy in IECs, which would aid in the design of better treatments for intestinal inflammation.